Agenesis of the internal carotid artery (ICA) is a rare congenital anomaly. Recently, several cases of ICA agenesis have been associated with cerebral aneurysms. We present the seventh case of ICA agenesis with transcavernous anastomosis associated with cerebral aneurysms. A 47-year-old man presented with transient numbness of his left hand. Magnetic resonance angiography indicated the presence of anterior communicating artery (ACoA) aneurysms. Digital subtraction angiography revealed two ACoA aneurysms, absence of the left ICA, and an anomalous collateral vessel connecting the cavernous portions of both internal carotid arteries, which was considered to be a transcavernous anastomosis. Head bone window computed tomography with contrast medium revealed the absence of the petrous carotid canal on the left suggesting the diagnosis of left ICA agenesis. The ACoA aneurysms were clipped successfully, and the postoperative course was uneventful.
Introduction
Agenesis, aplasia, and hypoplasia of the internal carotid artery (ICA) are extremely rare congenital anomalies, occurring in <0.01% of the population. [1] These conditions are most commonly detected incidentally, and the clinical symptoms are rare. Agenesis is considered to represent a complete failure of the artery to develop in the absence of the carotid canal at the skull base. [2, 3] The most common source of collateral circulation in the case of ICA agenesis is via the circle of Willis. [4] Usually in these cases, the basilar artery or the contralateral ICA supplies the middle cerebral artery (MCA) and anterior cerebral artery (ACA) on the side of the absent ICA. [4] However, much less commonly, the collateral circulation is supplied by a transcavernous vessel connecting the ICAs. [4] [5] [6] [7] Recently, several cases of ICA agenesis have been associated with cerebral aneurysms. [5] [6] [7] [8] [9] We describe an extremely rare case of unilateral ICA agenesis with transcavernous anastomosis associated with unruptured anterior communicating artery (ACoA) aneurysms.
Case Report
A 47-year-old man, with no significant medical history, presented with transient numbness of his left hand. Magnetic resonance angiography indicated the presence of ACoA aneurysms, so he was admitted to our hospital for further examination. On admission, neurological examination revealed no abnormalities. Digital subtraction angiography revealed two ACoA aneurysms of approximately 5-mm and 3-mm diameter, absence of the left ICA, and an anomalous collateral vessel connecting the cavernous portions of both ICAs, which was considered to be a transcavernous anastomosis [ Figure 1a -c]. The left ACA was supplied via the ACoA [ Figure 1a -c]. Head bone window computed tomography with contrast medium revealed the absence of the petrous carotid canal on the left [ Figure 1d ] suggesting the diagnosis of left ICA agenesis. The ACoA aneurysms were clipped successfully via a frontal craniotomy and an interhemispheric approach [ Figure 2 ], and the postoperative course was uneventful. He was discharged 10 days after surgery without neurological deficit.
Discussion
The incidence of intracranial aneurysm associated with agenesis or aplasia has been reported as 25-43%, which is much higher than that found in the general population of 2-4%. [10] The Only seven cases of Type D agenesis associated with cerebral aneurysms have been reported, including our present case. [5] [6] [7] [8] [9] A summary of the cases is shown in Table 1 . Patient ages ranged from 26 to 69 years (mean, 50 years). Two patients were male, and four were female. Four cases manifested as subarachnoid hemorrhage (SAH), and two were incidentally detected. The A1 segment on the agenesis side was absent or hypoplastic in all cases including ours. All patients had ACoA aneurysm. Six patients underwent aneurysm clipping. Two of the four patients presenting with SAH died, but good recovery was achieved in the other five patients.
Only 20 cases of Type D agenesis including ours have been reported. [8, 9] Based on the present findings, Type D agenesis is rare but may have a high incidence of ACoA aneurysm. Therefore, we suggest that patients with this type of anomaly should be followed up clinically and radiologically at close intervals not only to check for enlargement or deformation of the existing aneurysms but also to detect de novo aneurysms. [8] 
Conclusion
We presented a case of ICA agenesis with transcavernous anastomosis associated with ACoA aneurysms. We suggest that recognition of this anomaly has important implications in the surveillance and detection of associated aneurysms.
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